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(54) Title: NON-MAGNETIC MONOCOMPONENT TONER HAVING EXCELLENT DEVELOPING PROPERTY AT LOW 
TLMPliRAT U Rli CONDITION 

(57) Abstract: The present invention relates to a non-magnetic mono-component loner composition and a preparation method 
thereof. Disclosed is a non- magnetic mono -component toner composition prepaid by coating spherical organic fine particle having 
a weight-average molecular weight (Mw) of 250,000-1,600,000 and an average particle size of 50-500 urn, a hydrophobic silica, and 
a metal oxide fine particle on a toner mother particle. The non-magnetic mono-component toner composition of the present inven- 
tion ensures smooth toner supply because of good fluidity, reduces PCR contamination and deterioration of image quality, enables 
uniform toner layer formation on the development roller, prevents blocking at the blade of the development roller, and solves the low 
temperature double image problemin the non-imaging region at a low temperature. Therefore, it can be useful for an image printing 
apparatus adopting the non-magnetic mono -component development system in which the developing roller contacts the photorecep- 
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OT^sc'd PCT/PTO 0 9 MAR 2005 



-f*r^ *1*M§ ^HMI 
Je.^ {NON-MAGNETIC MONOCOMPONENT TONER 
HAVING EXCELLENT DEVELOPING PROPERTY AT 
LOW TEMPERATURE CONDITION} 

•a^^-^l ^^Ml* °l-g-*Kr oj^«. Q^*\<LsL ELA\ M--5" ^ &cj.. ZL 

^ XI JL SU^. HLth cfA] ^ 

SM» °l-g-*Hr »<M4 «1*F3 *l-8-«|-fe uppc^l^c-fl, 

[3] Hi *VS <U>g *7fl S.M M °J ^S] £aV-g- ^ «H <{] *>7}- i^-sj fe- 

°l^-g-7fl ^^Ml* °l-g-SKr o]^-g- ^AVHJ-^I ^ cj:- £U] oj^ofl 

7>7l ^-fr *H3 S.M*Hr ^-Bl, £H o} -f}~§^ ol £ ui ^ oj^o]) 

€■ <J§ « °1 *1 71] ^nf . ^, a] 7^ <£^&7\] £M ofl ^ ^ i= ui ^ ti> ^ 
f^M -fH§-^°l f^^fV #^ ^ §]-uf7f S] Jl, S]-A 0 Vo) 3^ 

iZl(fog; ti)5}-AV«.^^ ^Aj.ofl o^V ^.a o V ^Oj) ^Aj-O] ^ o.^ ^ 

#5^ (cleaning)^ ^1 £M °]7}<q ^*fl €• ^>^1 €4. 

ol £H|, £H ^-^o] f^sM 3.^13 ^a>l+ 

SHI" ^-g-^l ^t!"^ « l-BiCsub-rollerH ^ ^1 °§ ^ <H1 <|]^-g-7jl 
SM7V^^l£lcH ^aJ-^e^ Ji^o.^. <^-£?ll SM^l o}^o] ^^-51-711 

^l^^^l^l ufl^olcf. 
[4] ^ £ui -gr^- ^-^1 Ol ^ ofl #X}A}%\ « 0 VA]o1) ^^Ai, ^jSL JlBj 
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<y HV*) = ?1 3 S} Cfl # a <M tfl # 7]- cfl # A} ^ Afl o|) 

*3 cfl^ti 0 v<b])c.5. M-^feci],^^ ^^o] 30. o]^ s.o] o|ch i-el 
f-^ (primary charge roller; PCR)# #^31 H^^- 

*1 -°r ^ °fl <*! fe- -H-f-^ oj *i sj-sl <H MM si pcr °fl * r 3 fe- ^ ^ o] 
^Ml W tfl^l^HM ^Ksl-I-sl ^cH^ife ^l^oi 014. 

i«-*H=- "o^l 5U^. °}*= °1 *l-§-*H SM^f 4 6 lt 7U*1W^ 
^JBl**^71 *lfJ*Hl 3tb5-M H^si 3114^^-^711 li^Sflo) 

#*l*fl ^ofl tfltt "1 H*r3 ^\ ^ (filming), 3*Md M #*1 HM^cffc 
9X^. ^] °j7>fe «^5l^o) H7l ufl-g-ofl 7.^ ^#6flAi 

«J:^, cfl ^ si si 2^ ^ 711 4i *l-fe a o v ^ ^ 3 9\ °J 7H1 til Oft 

^7lX-l%Vol ^J7, 57 ^ ol ^ o. a>^. ElEV ^Sl -^711- n] %*}^ ^7>S>^ 

£MS1 3*Hg-S7> &Z}7] Qtfc&^$o] ^cf. 

*>l*«fl^«V7l ^fc^^S. ^iSf^^^Sl ^%Vol ^--S.^-7l# Dl^^l- 
^ 71 t-U ^Xsilane coupling) f AS. A *H ^ ^^1 *fl °1 sffe 

SV^SlJL.^BllSl ^§1-57^^.^01^71^01 X^S\o] £ ui -fi-^sl oV^q. 

-ff&l ^ «a*HI Si *V «.S7J (blocking)^ ^-^7V ojr4. 

Sth*r7l ^<y^^l £l«H ^^-1-SiS.SMSl ol^ol 

o)^^)^7}^ <£s§&7H MuiSf ig-iM, Hl^ oj^^-Tfl SMfe ^ Hife ^1 

"J-l:^ a] -i- efl o] ^(blade)# 1-eH 7^H ^E^fe- ^ofl 

Sl«fl ^<H1 ^^=1^SM #Sl Jfav ^Hsfi MMf 

tll^Al^Cl.. Ctj.^, Hl*^ QJ^ £ui o^ 7J o.ofl^ Sui^l cj-^o] 7VsflAl7l 

-§- A v (blocking)£l 7l ^ JL ol el ^- ^-aV f-ofl Si Sfl ^ Aj- 3 Si £u) ^ Sf 




«-«SlfeM7}- Sicf. 

[9] -§-*]"§• M *M ^ n , su) s.<a *H1 3L«-£| ^^hr^l ^ 

3<H ^^f. =L$ q-, ol « o V^ 6. ^^^o S£ ti2] ^ aJ-Aj ol «oV 

<>13M aJ^H-, ^«-3°fl^ ^-o) *fl7i*V al^Hj H^-g. 

^Aj-Hj-Aj^)^^ ##*H ^jS] AV=-§f^ £ ui2l -i:7BrSH 

[10] nj-ef Ai, ^a o i- 3.3 y^^}7} ^ ^ ol ^71 ^ u]^ 

H^-g- ^o^o^HH *3£3H nj-g. ^ A oH v *l^ #*V*1, ^*H) ^^8- 

7fl^^ ^ «1*H3 ^-§-31 .SLUM cfl *V <S^7}- ^^*V 

[11] ^r , 4 v ^^r#^r-a-^^A^.«l*ll SM ^ ^#§1-ZL, PCRS] 

5]-^ °l 3J-7f 31, fctf «e) ol) #ol eJ-Tfl ^ ^ 5] ^A-l £ 1- 31 Si 

1-ellolH.oll -g-aj-ol ^^^1 *i£r «b3«MM ^ «1 SJ-Aj- «.ofl 

^7l^{ 1 S 14^14^ 7^ ^H^^M" 7HAJ1}-^ flfe al^ <yjg M £U ] 

[12] ^"71 ^-^j^- $l*fl, ^- igl-^ 

[13] a) ^ , *M A * tfl ^ xfl o] ^ i*v^ 3= u| a <y ^. 

[14] b)^^fM^(Mw)ol 25^^^] 160^1^, ^^-^^o] 50nm ifl*l 

500nm°] ^ -fM n]^; 

[15] 0)^^-^517]-;^ 

[16] d) ^iM- 3L#*Hr S.M ^tt 5J^14. 

[17] H*K ^- ^^^r ^1, *M*fl ^ t«^>l|<H^I* ^ 

[18] 4 v 7l £M S.'y^H i) ^^^?r^(Mw)°| 25 1 ?}- ifl*l 160^^1^, 

^5" 0 j ; S 0 l 50nm vfl^l 500nm^l -fr?) d) ii) u|i£^^ol 20 4]^ 80 m 2 
/g°J i^r^ ^ Bl^l" ^ iii) 5 J S °J ^ °1 50 0)^1 500nm<y ^>3)-g-^ ^ ^-^--g- 
S^>7H]Ai ^^-sl-fe ^7))(^l2tM))# a^"^ H]^ oja^ jjL^ii S u-lSl 



*e| $H1 5«a«V7fl ^^sl^Ai^ ^J-t-ai^ -fr^M 

3#*Kr «1*M) «#»<K)-i: *H«|«: ^# #3#*1 ^°fl ^-§-*Ml 

b) I^^S^^^Mw)^ 25>?> vfl^l 160*h>M, ^<>1 50nm vfl*l 
500nm°] <Q^, ^MItt lOOnm 300nm^ *J ^Ji). ^u-jfi^^)- 
lOOf^-^1 « 0.05 tfl^l 2.5 ^ H]-^«M)fe0.1 tfl^l 2.0^^» 
^7^Rr^*g ■fM D l* , &; 

c) al il^ *j °1 20 tJM 80 m 2 /g, al-^^ *>7fl fe- 30 lJ1*1 50 mVg^l JL, *j-^£r 
£M£ 0 J4 lOO^-M ifl«fl 0.5 1.5 ^-r-# $7>*)-fc ^e)?h 

d) J8iftl3 0 l 50nm ifl^] SOOnm^ uj-^sl-Tll^ 60nm ifl*l 300nm^ 
«a^3|- S.uiS.'M lOO^M cflsfl 0.3 ifl^l 2.5 ^ UV^-3]§>711 
0.5 M]*l 2.0 ^7^fe ^Sj-g-^r *l^-§- iWfe ^-g-Tll 

#4|*l-7llfe, #7] a##£ a) ^ ^*1 100 3 20 

£ cfl^^H^l 0.5 5 ItSfe S.«a*> 100 f^-^; 

b) lf^^4f(Mw)o| 25^ vfl^l 160-?i-olH, 3 §5- < y^°] 50nm 
500nm^l ^ -fM n] ^-^ 0.05 Ml*l 2.5 f^-¥-; 

c) aia^^oj 20 Ml*] 80m 2 /g^l ^2]?f0.5 Ml*l 1.5 ^ ^ 

d) sj^^o) 50nm tfl*l 500nm<?} #3j-g-# °] 0.3 Ml*] 2.5 ^-¥-» 

atb, t^^: #71 ^la'S-'g* ^^1 100 f 1 ^, 3 vfl^l 20 

f^^f ^ cfl^^l«H^l 0.5 tfl^l 5 ^-ifl ^ 

2-^ 7.1-1- ^1^^ ^7fl(^ll^7il); ^ 

#71 £M 2.<y^V 100 f^-^oll □) JS-g- -g-^CMwH 25^ vfl^l 




160^]^, sj^^l 50nm 500nm<y -fM n] Q) ulU^o] 2 0 
vfl^l 80m2/g«y i^r^ ^e]7j- 0.5 Ml*l 1.5 ^ 0) ^ ^^l 50M1*1 

500nm«y 0.3 m*l 2.5 HI^Ha] ^^-^^ 

^•^1(^12^:^)1- i^-^ Hl^VS °^3-7ll SM^l ^l^« 0 >^olcf. 
[31] SE*. #7} 5L<y ^ ^ 3-<y £r ^-^^1 ^S]*] n>, <y a_V*] 0.5. 

5 Mix] 25 /Kn<>M, -§-§-£- ^ flflMft^ ^1 z\)^^9X3L,^7) 

«1*V# ^-S-tI) s.M s.<y*Hl av^i i- <a^o} o]^^]^. d a*v^. ^ 

[32] «-«3*Hr<fr «# 1-5^ #M7V ^^M, #51^ ^)7^ 

^#€- ^"cH^HH ^^SHl ^ A o V #*l^ #*V°}, -^A]ofl ^ 

^SJ-^l,^^] £ cfl ^ ^] o] ^1- i^-*Hr £uj S.<y*V<>} H^ofl 
7 Jf^r^f(Mw)o| 25 1 ?}- M]^l 160#°M, J i-3- , a^ 0 l 50nm 500nm<d 
^ -H-7]^-^-, ^ #3-3-4? nl-g-^-g- 5E^-*Hr a]^ <a^^-7)l 

pcrs] i.<S ^ S}-^ <gsM- *}■§■ ofqe]-, 3.3 ^&o] 

SU^WI S^^SE *H v -t&l^ tieflolsdi ^^] 

oil a) -g- ^ t}o\\ A] #-ff 71- Hi SHJ-^ofl ^71 >4E]-L|^ *| £ 

[33] ©1*K -g- ^H] «1 -a <S cf . 

[34] <#7] ^^H^l °] 3 ^-g- 1- o] -g-^Hr o] 7V^*fuI, 

^^P-j^r ^S^r 7>5^-aV ^^-jifs] ^^«V-§-<Hl ^*l-i ^ 

[35] #7l S2*^j*6 S feoi|^«§e|t, cH^M^, se]olll^l#e1#, 
#el«Hll^!#^€-,HS.^€ #e)#,-¥-^#,^l^M*, #£]■§-, a)^^ 
cl^lE]-^-, £1^^]#B]#, u]^^l^ A, «1^5fl^ A<Hl^^]#Sh#, ol ^5)1 ^ A 

-fi-£^l# #^£L£. Sfe -S^-^f^ ^l-g-^M, #71 71-sa.AV ^eflAV, 
£t A J, ol^H^, E]|e| n^-A_v, ^«va_v, ^cq^AV, H sM^H-th 

f-°] 27V ol^J-o] 7V = ^-#, -ft- 51^1 14 -^-^ 7Vs^-# -f-^ ^^-S. 

[36] #71 ^^A)o] cj]^.^ l-S]oJ]^E|] 5 ( |S] oV^5fjA> ol]^, #S] 

°fl * ^ «>V3.^# -^13, 1-b] <>VHl# 2-0]] 1 1-e] <^V5L^# ev-f 1 




I^Ef ^^-*fl; ^^A> ofl^tfl s nflEfa 

^Aj-ofl^Eflesq-^ ^^.S.^ ^AJ- Hl^,l-2l £i3l^ H]^,l-el H-Aj. 

^ cH]Efl5;l-^yl^ ^l^^^ofl^EflH; 

# e) oil i Efl s 7 > Hf s>cf. 
[37] ^-7] ^5^.2) 7}*)^ ^^}7] fl*JH ^-g-*V al^-s. 

SL^fe ^A^uL, <ai^A^ 3*^*1 100 ^^^1 « 3 ifl*l 20 

[38] ^7) *M H ^} Ai ^ a]"^ *]] 3.^- ^ -& * ^3. °] -§-§]- ZL, ^Bf 

aVAij^^ <t3, nj-^E]-, Alo> aj-aj^]# ol-g-^-c]-. 

[39] 'SS^MSAi^^^^t-, S^l", 

° a v ^ <>V°]^ S}-^# ^ 5icf. 0.3.^ C.1.9VS. 

US. 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 110, 111, 128, 129, 147, 168 

[40] ^XlS^fe ^ ^ft, <£^eKl, f]ufHBl€- 

<£3- Bflo} 2 M-H-f 3^#, Hfl^o] v]v\^ *]3.°]t) JL ij-tf*, 

3113! 3-^-1- -f-ol A>-g-^^ ojcf. ^ajo.S.fe CLtflL 31= 2, 3,5,6, 7,23, 
48:2, 48:3, 48:4, 57:1, 81:1, 144, 146, 166, 169, 177, 184, 185, 202, 206, 220, 221, 
2547}- Jif-Sl h}**I*H=K 

[41] a] of SH^S-Hfe Sl"S.Alo>\i ^ H ^eBf^lsl-f-l-, 

«§7l^S eflol^ f-ol Aj-g-^ ^ o^cf. ^l^j o.s.fe CLStS 1,7, 

15, 15:1, 15:2, 15:3, 15:4, 60, 62, 66 -^1 "11 -f *j t^H^. 

[42] °1 *M ^lfe W 2# o] aJo} ^^-i-S. A l-§-€ ^ Sial 

M-o>7]- ZL-§-^l ^EfloflA-] ol^-^ ^£ ols.o,l tt^^^lfe^fe^. -g- 

^•tgs] aV^^lfe *H£, vfl^.OHP^^.Mui #3 -g-^M3 f-S] 

[43] #71 ^^H^m-M^o} ^ -f ^^oV2;^S,#5]aJaJ-^^-^o1 
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<H«V* ^2^*1 100 ^-¥-°ll cflsfl 0.5 ^^1 5 f^-¥-7 r wj-^sj-cf. 

^1*1^, ^7|tH <£■§• S-M7V 

PCR^I 7fl^UL2|-7f «*|s r *l #7) ufl-gr°fl, 

^olMfe ^^^^^(Mwjol 25 ^ vfl^] 160^°M, ^ ^ °1 50n m 
vfl^l 500nm°] ^ d]^:^ ^e^r^r #*fl %7}^. 

^S]7H 3*IH ^^=# ^ cfl^^l #e|«^ nfl^l Afol (charging 

blade)°IM MM 71- "HMW cfl^ *Bfl = -*M] -g-§-( me it)o) uf 
S.M#3l al^l ^-^ v (solid adhesion)^ ^.g- IMSH #71*} < ?]-^^ < ?] 

•S- °fl 7l *fl € T*$ -8-<H fe as ha] tv ^ ^ 

R(average of circularity) 0.92 ^aJ-o] t$°-s. e^c}-. 
R = LO/Ll —(I) 

#7l a] o]] A-l LI Si cj-^fe nmol n} , ^ tfl^ -ff-^l *l *8 5 «8 3 ^ 
-f-^ A J' 5 l ^ °l (perimeter of the projected image of particle)* °l , LO^l 
^fenmo^,^ cflAj-s] o. 7] ol^^-sl ^^o] ^^ir^-^tb 
^■^(^•^it!- 7l§ r S}-^<y ^)Sl ^ ^ol (perimeter of circle having the same area 
as the projected area of particle)!?- l^^Ef. 

nl-eM R=l.o °] x\Qo) slfe ^ ^ o}e±3i ^ + 

^ ^7}^)^-Br ltlS^^^(Mw)°| 25^xfl^l l^oH, 
^■a^^ol 50nm SOOnm'?! 3°l uf^*H, M of ^ ^Ml -fe- 100 Ml*l 300 
nm°l ?A o] cf. a o V 7 1 ^^sj^^^f^ol 25^ °l ^tl ^^rfe 3*MMJ -&S.<*\) Sisfl 
^ f-sHl ^-efl-fe £_<£o] M«f^, l60>Ll ©l>y-ol ^ ^-oflfe. £u| cfl^ fl-^l 

A oM =J5-°j7jol 50 nm *l 3 -fofl i=. £u| 7 r S^ofl $-7) 

#*l|*H «HM SU) -g-^-oi ^^vci-^^i^oi 

SJ^.^,500nml- 7$ <Hl -^7l v) QQo] ^ 3.<Q*} &#6\}*\S>\ 

A o V 7l ^ -H-7lPl^-^ S.M JE.«a^V 100^^*11 tflo-M 0.05 Ml^l 2.5 
^^^-^ c| uf^-^s^l^o.l Lfl^l 2.0f^S 

a^-^lfe ^^lcf. 0.05 f^^^- nln)-«a ^-f oflfe ZL JUf7 r ^^^1^, 

2.5 S^^" ^-f «H1^ EM <y7f H^ofl ^flsKr M-f- ^ 




-fMnJ^-lHl 2]*IH = 3 SL<g ^ *U>3l-§: 7.]f>} ^--g, 5.<gSj 

[52] #7] ^ o.7lol«.nJ.o. j7«-4 ^if 7MH, 4^-4 fc^S.-^ 

el] tg^E] ^1, 5|1 >gl^E] ^1, #3.3.^3 ^1, «j-M^E] ^1, -%^^E] ^ ££-^ 

Ol = oj ^o}A\] t]} O] E C£ fe y]^ ufl^cHl ol E o] u) ^ ofl^Eil 
^ Bf3.1 eil ©1 JeL, ol] nfl Efa.^ Bfl o] E > s nfl Efa. 1 ell °] 
n-^- «g "fi Efa 1 efl ol E ] ol ^ nil Efa ^ efl o] E, 2 -°ll^^^ E}3. ^ efl o] E 
3=fe 5)l^o> 3 ^?.flc»lE oil E]- 3.1 ell °lS-?h ^li^Si 5E^r 

oflEi-a.^s.ME^-i-2loi. 3 .^>y.o.£^is.;Dii^ c .i.H.^efloiE ) 

^1 fi<43. 1 efl ol -^-^oj-a.^ efl ol e a ^ 5ii ^ oI-h^ efl o] e - o] 
ofH^eflolE^.. E)]15l-i^ieol||g ; ^ l,l-^f^Ho||f^ cj-s- 
^fe ^ SLth #7] £%=*|fe ^*], oll^-Al ^1 

^eHl^) 5 -^*] lE^^el-f eflEf -e.^ iffH Al~g-«}- ^ oj^ 
[53] #7] ^ 5] 71-fe H] jt^^} <>] 20 v]M 80 rnVg^l 4^ §>7]lfe 30 vfl^l 

50m 2 / g oH, ^-Bflol^oi) E.ui7> -g-A v £)fe 3# ^ M-» ^Ef^c]-. aJ- 7 ] 
aJ s] 71- Si ul J£T£ ^ o] 20 m 2 /g ol nV^l a] ^ -g- Bfl o] c ofl E.ul 7f -g- ^(blocking) El 7] 
^ S^S. ^Aj-o,] -j-^ ^vo] t^JL, 80 m7gl- i4t^4-r £M W 
S ^ofl ^B]7V7> ofl-i-SH.MolSo,] ^7} -g-^o] v^Ajol 

#71 ^S]^fe #71 ^ -fr7lnl«-^-3|. ^ A^Sflo^J- 

l-ellol = oi| £ui7> MEl^ 5J-g- ^ Jl^I- M-e^cK 
[54] #7l ^Aj ^Je^fo] «1S^^^-BET^ MlM^-g-^^l^uL, 

^ *1 5Uxr jl^ ^ £ A%A± %^*} S] Sfl ^ ^ ^ ojcf. 

ol z\ *j- 71 ^a}- 7f^S. 7]->i, #«1 2Ji 71-^1- ol -g-sfl i^Aj 

°j7l-ol Ji^ol] cl-^-^-i- ^Aj^C-11 7fi ^^-1: #^*H 

BET ulU^^CrnVg)^- ^tb^f. 
[55] #71 i^Aj ^Jel^o] E.ui a^ofl tfl^j- ^.^V^o. £u] 2.oj^ 100 

#^■¥-^1 tflSfl^l 0.5 vfl^l 1.5 ^^7f tij-aj-^l-c}-. ^e]7>2l ^-^-^ol 0.5 

n]nVo.e. 5)^ Su-Hl -R-^Aj *J=>y-o. 1^7} PCR^l 

^^-i- ^^-^o^-g-eflolco)] E.u)7]--8-a}-S]^, 1.5 

^1#°J TJ-^^ S.u] oj^o] S ^oll jl ^-o. Aj^^j-o] oj%Vo S 

[56] 42^n°J7.]-S] r^Sf^eM-^^T)] 5E^^E]^5.«J ^f-# 

^el^f <a*H| £1 ie^ -^-^-sm ^e] Af-g-sj ^ ojcf. 



9 



-y-71 ^ ^ ^ S.'Q-gr 25 °C<HH ^ £7}- 50 ifl*l 10,000 cps(centipoises)^l 
^^^e]^<a, &^^z)^3_<£, <H]^-Aii-e|o)]o]^ ^aj^s^q^ 

^Jl HI^A] ^]5]S 0 0^|. -g-DU^Ai ^^-S>J7 

7l]^l-^Ai oyo]]^\ oj^ Al^V ^o> 7 ].<g £^*Hr "o^-fr # ^ 

i^r^ ^e]7Vl- 5.M <y^Hl ^f^M ?} ^ o_5.fe Eiu]^ SaV7l, 

=rf 2)^*1 ^ < a«V^j < y 3Ll&7l# oj-g-^ a o V»g X ^ 7fl^7]5. 

^-^l(M-e]-7} 741 *ll "M-e]- o «H cf oj *]] oj ^ ^ ^efl») 
°l-§-*Rr H o v ^°l SE«r, SM iE^Aj-o^ A]el?Rr £M °J7H1 

^71 AV-gj.^ nl^-^ sj-g-cy 73 oj 50 ifl*] 500 nm, u^*] SMl^r 60 
300 ntrH . ^7] AVi|-g-^ ul ^- oj ^ 50 nm °] Z}*]^ 500 nm 

^Sf-g-^r #7j -H-7ln)^-^. ^ a o > 7 ) ^e^Sf ^a| ofl 

^>-g-^fl ^>^> ^ PCR ^^<Hl Ai zl 7HA| jLjij-i- q-El-Mlcf. 

AV^nVzLbl]^, aVsj-ai]^-, ^s}-€, ^s}--^, <l>^^! ^ SUi, on- 

^oflA^ ^£$4- ol^ j£. o] ^ ^<H]A-1 ojAV^ ^El-ol wl-^^Cf. 

A o V 7] ^2]-^-^ D]^^^ «-3V^ Su j 100 EflSfl 0.3 V-H*l 

2.5 ^^7)- uV^-^1^^,0.5 tfl^l 2 ^^71- ci^- ul-^-2]€rl-C]-. ^aj-^o] 0 .3 
°)§>tl Tj^oll^PCR^.^ 7)1 AJ jL^-7f^o.^,2.5^^=-¥- °l^ v< y 

AJ-71 Ol^^l^ ojtij-^j O.^. ^-7f^ol ^o- f-eloll^^l SJ-i Sfe 




-g-^M f-i-^-g-^-^ 54^,^1-71 *]«vaj.o. 

=l °)}5L^ ^ 3.-th ^VM-th ^HFfl-Lh efol^AV, n|^^^A} ; 
el*«-ih oj-ef^A!:, »Jfl«Jl\d<+, <^Kh ol^^Eflo^AV, je^ 

« 0.05 vfl^l 5 #^7F ^} f-2]Hi^€#*>-^Hr 3M 

[65] <>1 *K ^ oj*J|^. §71 ^ g H tifBJ-^l *V AJ A] o||« A] *f7l 

^H^^^^W^^^ 1 *^ ^^7^1-71 AjAHHI *V^S]^ 

[66] <-gA] e4) l> 

[67] l)^!^^^^ 

[68] §1-71 I£ IS] S^ti]S. Hfl^^S] ^ Ai g. ^ ^, 2^ -§-§- 

^/HH 155 °CS] -°r£^ -§-§- ^ ?! ^ ^-4]]7lS ^, ^ 

-g-^HAi -£^--§- *}*\ ^^^7,}7go] 8 .9/an<y 5.^ *]■-!- oj&cf. 

[69] 5. 1 











-te)oii^Eil2 ^^l 


100 
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3 


°1M 


Ai^-7f^#el^s€^l 


3 



[70] 2) u] 7>p8 S uj SAj ^- ^ ^ 

[71] #7] ^fl3:t!- -2.°Ja]- 100 f^^-ofl tfl?H -^-71 n] ^-^5. 

^^^5-^-A}-^ol (Mw) 25^«lJl, sj^-^ol 50nm°J 

S-e]^E] ^!-¥-^ D flE]-3.^eflc>l e (polystryene-n-butylmethacrylate, PS/BMA) 0.1 
^ 4^ ^2^5. y]H^^ 0 l 60m 2 /g?J ^el^0.5 f^-^ ^ 

AV^^ n]^^-^ ^^oj^ol 100 nmoU AVsJ-ElfH.of^-^-i- 




[72] <^*H 2-96 ^ 1-16> 

[73] *l-7l 3L 2, S£ 3, 3. 4, ^ a 5°1] M-Ef^fi ^o], 

[74] ^1 2 





7T vT^r^i (MW, VI) 




"DA A A /f A A 

rMMA A 


25 




T>A /f A /ff A T5 

FMMA B 


25 


200 




ij 


JUU 


PMMAD 


80 


50 


PMMAE 


80 


200 


PMMAF 


80 


500 


PMMAG 


160 


50 


PMMAH 


160 


200 


PMMAI 


160 


500 


PMMA J 


15 


200 


PMMAK 


200 


200 


PMMA L 


80 


40 


PMMA M 


80 


600 



[75] & 3 











2 


PS/BMA A, 0.05 


0.5 


1.0 


3 


PS/BMA A, 1.5 


0.5 


1.0 


4 


PS/BMA A, 2.5 


0.5 


1.0 


5 


PS/BMA A, 0.05 


1.0 


1.0 


6 


PS/BMA A, 1.5 


1.0 


1.0 


7 


PS/BMA A, 2.5 


1.0 


1.0 




8 


PS/BMA A, 0.05 


1.5 


1.0 


9 


PS/BMA A, 1.5 


1.5 


1.0 


10 


PS/BMA A, 2.5 


1.5 


1.0 


11 


PS/BMA B, 0.05 


0.5 


1.0 


12 


PS/BMA B, 1.5 


0.5 


1.0 


13 


PS/BMA B, 2.5 


0.5 


1.0 


14 


PS/BMA B, 0.05 


1.0 


1.0 


15 


PS/BMA B, 1.5 


1.0 


1.0 


16 


PS/BMA B, 2.5 


1.0 


1.0 


17 


PS/BMA B, 0.05 


1.5 


1.0 


18 


PS/BMA B, 1.5 


1.5 


1.0 


19 


PS/BMA B, 2.5 


1.5 


1.0 


20 


PS/BMA C, 0.05 


0.5 


1.0 


21 


PS/BMA C, 1 .5 


0.5 


1.0 


22 


PS/BMA C, 2.5 


0.5 


1.0 


23 


PS/BMA C, 0.05 


1.0 


1.0 


24 


PS/BMA C, 1.5 


1.0 


1.0 


25 


PS/BMA C, 2.5 


1.0 


1.0 


26 


PS/BMA C, 0.05 


1.5 


1.0 


27 


PS/BMA C, 1.5 


1.5 


1.0 


28 


PS/BMA C, 2.5 


1.5 


1.0 


29 


PS/BMA D, 0.05 


0.5 


1.0 


30 


PS/BMA D, 1.5 


0.5 


1.0 


31 


PS/BMA D, 2.5 


0.5 


1.0 


32 


Pb/BMA D, 0.05 


1.0 


1.0 


33 


PS/BMA D, 1.5 


1.0 


1.0 


34 


PS/BMA D, 2.5 


1.0 


1.0 


35 


PS/BMA D, 0.05 


1.5 


1.0 


36 


PS/BMA D, 1.5 


1.5 


1.0 




37 


PS/BMA D, 2.5 


1 c 

1.5 


1.0 


38 


PS/BMA E, 0.05 


0.5 


i rv 

1.0 


39 


T"VO /D\ M A T7 1 C 

PS/BMA E, 1 .5 


0.5 


1 rv 

1.0 


40 


PS/BMA E, 2.5 


rv c 
0.5 


1 rv 
1.0 


41 


PS/BMA E, 0.05 


1 rv 
1.0 


1 rv 

1.0 


42 


PS/BMA E, 1 .5 


l.O 


1 rv 

l.O 


43 


PS/BMA E, 2.5 


i rv 

1.0 


1 rv 

l.O 


44 


PS/BMA E, 0.05 


1.5 


1.0 




O C /DM A 17 1 c 


1 .J 


1 f\ 

1.0 


46 


PS/BMA E, 2.5 


1.5 


1.0 


47 


PS/BMA F, 0.05 


0.5 


1.0 


48 


PS/BMA F, 1.5 


0.5 


1.0 


49 


PS/BMA F, 2.5 


0.5 


1.0 



[76] 

[77] S. 4 











50 


PS/BMA F, 0.05 


1.0 


1.0 


51 


PS/BMA F, 1.5 


1.0 


1.0 


52 


PS/BMA F, 2.5 


1.0 


1.0 


53 


PS/BMA F, 0.05 


1.5 


1.0 


54 


PS/BMA F, 1.5 


1.5 


1.0 


55 


PS/BMA F, 2.5 


1.5 


1.0 


56 


PS/BMA G, 0.05 


0.5 


1.0 


57 


PS/BMA G, 1.5 


0.5 


1.0 


58 


PS/BMA G, 2.5 


0.5 


1.0 


59 


PS/BMA G, 0.05 


1.0 


1.0 


60 


PS/BMA G, 1.5 


1.0 


1.0 


61 


PS/BMA G, 2.5 


1.0 


1.0 



62 


PS/BMA G, 0.05 


1.5 


1.0 


63 


PS/BMA G, 1 .5 


1.5 


1.0 


64 


PS/BMA G, 2.5 


1.5 


1.0 


65 


PS/BMA H, 0.05 


0.5 


1.0 


66 


PS/BMA H, 1.5 


0.5 


1.0 


67 


PS/BMA H, 2.5 


0.5 


1.0 


68 


PS/BMA H, 0.05 


1.0 


1.0 


69 


PS/BMA H, 1.5 


1.0 


1.0 


70 


PS/BMA H, 2.5 


1.0 


1.0 


71 


PS/BMA H, 0.05 


1.5 


1.0 


72 


PS/BMA H, 1.5 


1.5 


1.0 


73 


PS/BMA H, 2.5 


1.5 


1.0 


74 


PS/BMA I, 0.05 


0.5 


1.0 


75 


PS/BMA I, 1.5 


0.5 


1.0 


76 


PS/BMA I, 2.5 


0.5 


1.0 


77 


PS/BMA I, 0.05 


1.0 


1.0 


78 


PS/BMA I, 1.5 


1.0 


1.0 


79 


PS/BMA I, 2.5 


1.0 


1.0 


80 


PS/BMA I, 0.05 


1.5 


1.0 


81 


PS/BMA I, 1.5 


1.5 


1.0 


82 


PS/BMA I, 2.5 


1.5 


1.0 


83 


PS/BMA E, 1.5 


0.5 


0.3 


O A 

84 


Tie m \jr a T"* i at 

PS/BMA E, 1 .5 


0.5 


2.5 


85 


PS/BMA E, 1.5 


1.0 


0.3 


86 


PS/BMA E, 1.5 


1.0 


2.5 


87 


PS/BMA E, 1.5 


1.5 


0.3 


88 


PS/BMA E, 1.5 


1.5 


2.5 



[78] S. 5 




T 1 

t3 

vL 


0.7I nl^ef^) 






1 


PS/BMA E, 1.5 


1.0 


0.2 


2 


PS/BMAE, 1.5 


1.0 


2.6 


3 


PS/BMA E, 1.5 


0.4 


1.0 


4 


PS/BMA E, 1.5 


1.6 


1.0 


5 


- 


1.0 


1.0 


6 


- 


1.0 


1.0 


7 


PS/BMAE, 1.5 


- 


1.0 


8 


PS/BMA E, 1.5 


- 


1.0 


9 


PS/BMA E, 1.5 


1.0 


- 


10 


PS/BMA E, 1.5 


1.0 


- 


11 


PS/BMA E, 0.03 


0.5 


1.0 


12 


PS/BMA E, 3.0 


0.5 


1.0 


13 


PS/BMA E, 0.03 


1.0 


1.0 


14 


PS/BMA E, 3.0 


1.0 


1.0 


15 


PS/BMA E, 0.03 


1.5 


1.0 


16 


PS/BMA E, 3.0 


1.5 


1.0 


17 


PS/BMA J 1.5 


0.5 


1.0 


18 


PS/BMA K 1.5 


0.5 


1.0 


19 


PS/BMA L 1.5 


0.5 


1.0 


20 


PS/BMA M 1.5 


0.5 


1.0 



[79] <-y*H 89> 

[80] PS/BMA Efl-id l-^Dfl^^El-H^eflolE 5. o] n) .g-12}- (PMMA 

powder) 3.7)7]- O.l^m, ^^J^-^]-^(Mw)ol 100^-i- PS/BMA tfl a] 1.5^^ 

[81] 

[82] <wlil^l21> 

[83] #7] *}A]ofl 890)1-^1 ^ -H-7] a]^-^-<y PS/BMA cfl^l a) ^-^^5. 




afl — efl <>] H-^l °1 M ^1 («] ^ : R= 0.54) 
tM n]^-^- (St/BA/MMA powder) 3.7)7} 0.15 fm, lf^^f(Mw)«l 
60^#PS/BMAcfl<d 1.5 A f-§-tb ^l^*f^.fe ^Hl 14^3 °-3. 

[84] 

[85] <^ofl 1> 

[86] #7] -Ma] *}] i 89, «] 1 M]x) 21^1^ «1^H§ ^£3) £M 

Aj^slfe. ^#*|, U]^ «iM3**l ^ S^E](ML5300, 
(t)^ #*r)» ^V-g^M *1 £r ^ ^(5 °C , 20 %RH) ^ A o V £r ^(20 °C , 55 
%RH)2] #3«HM 5,000 nfl^l H^SsfJL, go] £u) 

[87] l.^^M)-^ 

[88] 7,] 7.] ^(5 °c , 20 %RH)<H1 *] ^ nfl ^ o] ji-f.*] °fl °d ^ 4 € (pattern) <>l 

XHrSHM ^l4fl#-f-§H SH)"^ sfl^o] H]^-^o)]£ u|i^] 

[89] ^ £ # A o v &-§-(■#-£): y l Sr A o V -^^l € <>] '-r-SL*! 

[90] *1 £ (1-^): y l 3K VJ f <Hl 3Hh-¥-3 si) H o] o] ifl <a 

[91] 2. S.M -§-^- 

[92] ±^ nfl^# = ^ ^*}*l*fl(solid) <?l£fl# ^f-*H ^7] 

#eHo] = o)l -§-aVol s]o] ^c^o^o] j= u -| :g-g.o. h^sH o]£))£ ^Aj-ofl 

o.S. §t£r M*Hr*l ^r^rS^. 

[93] £M -§-*}- a-g-CSJL): #^7f $ 7) 7] & -§-. 

[94] £M -g-^v Mei:^); #-^i=|7 r solid sfllH] 

[95] 3. 

[96] nfl^l- £^e^ ^ 5)1 ^ (pattern) °1 3Hb v 2] 

[97] ^ ^ v 1"^ Sl-i-C^i): € °1 a l W«l <« 71 *1 &-§". 

[98] ^ ^"^(l-^): ^ 5fl€°l ti]5r^-¥-°1l 1M^. 

[99] ^71 ^ a] *)] i vflx] 89<H] cfl A o v 7l 7,] -g^h S.M -g-a]- ) $ ^ ^-^.^o] 

1 M]*l 1212] ^^-o!] 4-S-S6^^^2r^7f^<H^cf. 

[100] S 6 



^3- 








u]5L<^] i 


tlA a 










HAD* 


UA o~ 


VJ pL 


^1 S^l 3 




o? O 
UA "a" 


VJ -|> 


tJ] Jul 4 


vl"L ill 


via. 2 1] 


CH 0 
UA 13" 


ti| 5 


Ol O 
UA"o~ 




CH O 


ti] iH^] 6 




xjI >ll 


CH 
UA 


tl| mL<$) 7 


UA 


vi "L ill 


CH c> 

UA in 




CH <*> 

UA"~5~ 


cH ^ 

UA ~o~ 




Vj "J 1 yOl t~\ 

o| IE 9 




CH c> 

UA ~a" 


CH C> 

uAtr 


JH c^] jo 


CH 0 




CH **> 
UA~0~ 


ti| JH^I 11 




cH 0 




til jH<^] 12 


CH <^ 
UA 




O-l O 


tf] 13 




CH 

UA "5" 




w|JILq| 14 




Ol O 
UA"vT 


CH C> 
UA~0~ 


u|jjictj| 15 


cH c> 

UA "5" 




vj 


H | cj^i i6 


yL ill 


Vjl_ ill 


uAtr 


f 1 aii. °1| 1/ 


tJV All 


tJV All 


CH 0 
UA "a" 


is 


CH 

UA T=r 


cH _o_ 
UA a 




UlULojl 19 






CH _0_ 
UA in 


HliU^] 20 


CH ^_ 
UA vj 


CH _C_ 
UA t=r 




21 









[101] ^H^i, £ l^ofl t4# -^Hl 1 vfl*l 895] n^H§ £u| S^#^r 

1 ifl*] 21^ u) in ^l-o] s.u|-§-aV * ^^Ajo] ^-§- 

-§-^« A o Vo l #sfl ol H. SHI £u] -g-Sj-o] m-^g^^^o. 
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«fl 

b) ^^^*H£(Mw)°l 25^^*1 160^^^, ^^"^^ol 50nm vfl*l 
500nm°] ^ -n"7l n| «-tg- ; 

c) ±fr*& ^^71-; ^ 

a) £*h 100 f^^-, A v ^^l 3 20 U ^^i^H^I 0.5 ^] 5 
f^-¥-« i^Hr £M 2.^^ 100 

b) ^^5-^-^(Mw)ol 251b Mj^l lO^H, sj^-o] Tjo] 5 o n m 
500nm °d ^ -fM D l 0.05 ifl*l 2.5 

c) tilS^ol 20 ^} 80m 2 /g?l 4i^r^ ^z)?}0.5 vfl^l 1.5 ^ 

d) *j5-<y 50nm MM 500nm«l d]^-^ 0 .3 ^1 2.5 

*ll I** ^1 2%H) ^7] a)S] £M £.^7^ oltg^] o.05 i-H*] 5 

*)] 1*J" ££tt ^1 2%H| Si^^l, ^"71 b)3 -H-7]n] «.n s v^ ^ ^ 

nfl ^^E^ ^1, Cf <y if^El ofl ^^E| ^1, J)] ^1, #S.S.r^Ej ^, 

<H] efl <>1 *\) E]-a. ^ 31 <>1 ^, n--^ ^1 EfH 1 efl o) e > 

o] dt-*f 1 ofl EfHl 3] °1 H, 2-ofl ^ «J ^ ^1 Bj-3. ^ efl o] E 

^lEfa^S-Ms^s; oj-aii^v-a-si^ff-; 

^]5%H1 Si<H^,^"7l 5.^^:25 °C^l^i ^£71-50^^1 10,000 

cps°J 3* Sl-fe «17>^ «^^^-7il £M 




-tHSH^ _o ^ o] =o]*)^ ojAj-o] ^ ^)o S *]~b 

[8] ^ ^1, A v ^^l ^ ^^^l^^ll: £3, ^ S.H 

#7l ,E.<y*Hl i)^t^5Mt(Mw)<>l 25# Ml*] 160^1*1, 
^-^^ol SOnmm^l 500nm<?l ^ -fr7M jj) ti^^o] 20 M]*] 
80m 2 /g<y ^e1?> ^ iii) ^5" 50 vfl^l 500nm«y ^2}-g-^ 

<l!^-£3] SMS] 

[9] ^l8*<Mlsa<>H, 

3*h 100 ^a]] 3 MM 20 ^ tfl^^)^^] o.5 MM 5 

-£-3] ^ Sr^sM MM s.«i3^# ^l^*>fe 

#31(^113-31);^ 

-*7l £H 2.<y aV 100 f^-^l D) ^ ^Af^(Mw)ol 25 D J MM 
lO^H, ^S-a-^^ °1 50nmMM 500nm<y -?}- 7] n] 0) 
ulJI^^ol 20 MM 80m 2 /g<>] ^ej^VO.5 ifl^l 1 .5 ^ 9i D) ^ 5 

^^^l 50 MM 500nm°J v}&lk 0.3 MM 2.5 ^^l" 

5L«V7HlAi £^-SHr 3-31(^1 23 31)1- S#SK=- <^a^ w-Tj) Su ] °j 

^lS u o V ^. 

[10] Ail 8% V £tt 9%H] SX°] , A oM Afl 1 #7jl 51 ^-gr € -t Hi Ai ofl *] , 

2^ -§-§- ^^7H)Ai, -g-ifl^ xleoj «. 4fl7 )o 1 ]Ai > 
-S-^HlAi tf)^ ^Aj^Tj] £ uj ^ 

[11] a]1 g*J- JEfe *fl 9%H1 5a°H, #71 ^U^M £M S-^aHI ©l^Afl 0.05 

MM 5 M $7}-*H=- JMJ.S.3. *l-fe u l ^ H^^31 

[12] ^1 8%> Sfe a]] 9t1 9\°]*\, ^123-7115] d]^-^^ ah] ^ 

Dfl^^Eq^l, C]"*]^^E1^1, «^1^^E]^1, 5i)^AE]^l, tiiiEj^l, 
«)^^H] ^1,^-1 AE]^] t^iEl^ ^E]^]# ; Hl^tS^c 

5Efe «l'd€^-i5]-o]coJ h]^ ^-E]-ol=^. ; Hl>dof^|Eflo|E c£ fe 

ul^^S^l °1^2] ul^cH) ^Efls nfl^^]E]-a^eflclH, 

oil ^ °11 E]-3. ^eflol e > n^ofl ^ e)] o] e > n . a. ^ ^ eI^. 1 efl o] e f 

o] € °11 4^ U efl °1 2-<Hl ^ ^^nfl Ej- =L 1 efl «1 E 




°fl 1 o>H 1 e]l oi e f jjL ig ofH 1 efl o] M £&fe all ^ 1 efl S s] 

h] <y ^ -g- Til £M S] X] 2 w 0 > «g . 
[13] XI 8*J" iE^r XI 9*<M] fcM *1 , ^-7) ^] 2 cf Tfl S) *J 5] 7>fe ^ ^Tfl 

tHI-^XI Sfe^^^^^S-i^Sj-^e]^ 7j|.^o £ ^ a]^ 

[14] X] 13*<H1 A o V 7l ^e]^ ^.^^ 25 °C<HH ^£7f 50 ifl*] 10,000 

cpstl 5i# «1*H3 ^-g-Tfl <q Xl2«o v ^. 

[15] XI 8*J- SEfe XI 9*<M] Si^H, Xl2#7fls] *1 o] aVs]- 




S J5°^ 0 1 50nm ifl*} 500nm<?] ^ -fM n)-^, ^ ol^^* 

PCR^ ^ 3^ <i^7} ^ ^H^, ^.5] o^o]] -g-<^>7l| 
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